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Abstract: We present here a preliminary report and commentary of recently processed observations of 
Ha emission towards the Magellanic Bridge. These data have been analysed in an attempt to quantify 
the extent to which the stellar population is capable of reshaping the local ISM. We find that the Ha 
emission regions are small, weak and sparsely distributed, consistent with a relatively quiescent and 
inactive ISM where radiative and collisional ionisation is inefficient and sporadic. This suggests that 
energetic processes at the small scale (i.e. ~tens of pc) do not dominate the energy balance within the 
ISM of the Bridge, which therefore hosts a pristine turbulent structure, otherwise inaccessible within 
our own Galaxy. We find Ha emission that is well correlated with detected 12 CO (1-0) line emission (a 
proxy for molecular hydrogen), as well as other easily identified ring-like HI features. 

Keywords: Turbulence — ISM: structure — galaxies: ISM — galaxies: interactions — stars: activity 



1 Introduction 

The Magellanic Bridge comprises a streamer of 
HI which has been gravitationally drawn from the 
Large and Small Magellanic Clouds (LMC, SMC) 
approximately 200 Myr ago, during a close (3 kpc) 



of 7 between ~-2.2 to -3 ( 


Green||1993 Elmegreen, 


Kim & Staveley-Smith||2001 


Muller et al.||2004 


)• 



MacLow ( 2004| has shown that the dominant 



grazing pass between the two Clouds (e.g. Gar- 
diner, Sawa & Fujimoto 1994). A sub-region of 



recent HI measurement s of the M agellanic System 
are shown in Figure [I1( |Putman||2000| . The dense 
regions on the east [left) and west (right) sides 
of the Figure arc the ISM of the Small and Large 
Magellanic Clouds and the Magellanic Bridge can 
be seen as an eastward extension of the SMC, stretch- 
ing towards the LMC. 

The ISM of the Magellanic System and the 
Bridge in particular, have come to be regarded 
as templates for early-epoch systems, due to their 
relatively un-enriched ISM and slow star forma- 
tion rate. These properties, along with their rel- 
atively c lose proximity (LM C: 50 kpc, SMC: 65 
kpc, e.g. |Abrahamyan||2004| and large subtended 
spatial length, make them ideal for high-resolution 
studies of the turbulent characteristics of a poorly 
enriched ISM. 

A turbulent fluid flow behaves according to both 
a hierarchical scale-power distribution, and scale- 



energy injection mechanism into the ISM is via su- 
pernovae (SNe), although this is surely true only 
for systems which harbour a substantial, massive 
stellar population. The Magellanic Bridge is known 



to host a young stellar population (e.g. Bica & 
|Schmitt|p^95| |Demers fc Irwin| |i"99"T| and refer- 
ences therein.), some of which are early types. The 
Bridge is also known to be an active, but ineffi- 



1997 



cient producer of stars ( Christodoulou & Tohlinc 



Mizuno 20061. As such, the ISM in the 



Bridge may constitute a textbook turbulent struc- 
ture: one that is not significantly perturbed by 
SNe or stellar winds and which conforms well to 
the expected hierarchical spatial-pow er cascade (e.g. 
Kolmogorov]|1941| |Deshpande|2000 1. 



The predictable turbulent structure of the Bridge 
ISM is certainly true for scales 10 3 -10 2 pc accord- 
ing to current measurements of the pervasive neu- 
tral ISM within the Magellanic Bridge (i.e. HI; 
Muller et al. 2003a I. However these observations 



dependent energy injection mechanisms (e.g. Kol- 
mogorovj|1941 1. The canonical size-power relation 
for an unperturbed fluid conforms to a logarithmic 
law: P(k)cxk 7 where k is the wave number. For an 
incompressible and turbulent fluid fl ow, 7 is the- 
oretic ally predicted to be ~-3.6 (e.g. Kolmogorov 
1941 ) . In general, broad-scale observations of the 



are limited to the spatial resolutions accessible by 
the ATCA and it is currently impossible to sam- 
ple the ISM down to scales < ^100 pc using those 
data. Due to the prohibitively large observation 
integration times, it is difficult to obtain higher 
resolution data at usable sensitivities, with the 
view to measuring the small-scale arrangement of 
the ISM. To estimate the energy balance at smaller 
(i.e. stellar) scales we therefore turn to higher res- 
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olution measurements of observable signatures of 
energetic processes. 

We examine here the Ha emission from the 
Magellanic Bridge as a signpost of significant and 
localised energetic processes, in an attempt to es- 
timate the energy balance at these relatively small 
spatial scales. Previous studies of the Ha emission 
from the B ridge is typically wide-field, but of p oor 
resolution ( | Johnson, Meaburn fc Osman||1982| , or 
single-pointing, very targeted and of narrow field 
of view (Marcelin, Boulesteix & Georgelin 19851 



Putman et al 20031. To date, only one extended 
object has been subject to any dedicated morpho- 
logical study at all: a well-formed ring of Ha emis- 
sion that may be generated by a SN, or from a 
central 08-type star (see Figure [2] e.g. Meaburn 



1986]. 

We have newly identified a small number of ex- 
tended Ha features within the Magellanic Bridge. 
Many of these are comfortably attributable to ra- 
diative ionisation from bright UV sources and there 
is at least one example of a shock-ionised Ha fea- 
ture. 



2 Data processing 

We made use of the existing archived data to ob- 
tain our Ha maps of the Magellanic bridge region. 
They were taken by the Anglo-Australian Obser- 
vatory UK Schmidt Telescope, at Siding Spring, 
Australia as part of the Southern Galactic Plane 
and Magellanic Clouds (MC) Ha survey (Parker et 
|al.|2005[). Forty fields on overlapping 4 degree cen- 



tres in and around the Magellanic Clouds were ob- 
served using a 305mm clear aperture Ha interfer- 
ence filter of exc eptional quality ( Parker & Bland- 
Hawthorn] 19981) and high resolution, high sensi- 



tivity Tech-Pan film as detector (Parker & Malm 



1998). Each field was exposed for 3 h ours yield- 
ing a nominal ^5 Rayleigh sensitivity (Parker et 



al.| 2005 1 . The original Magellanic Cloud survey 
fields were scan ned by the SuperC OSMOS mea- 
suring machine (Hambly et al. 2001 1 and the 10/im 



pixel data have a resolution limit at 0.67" (though 
of course typical seeing is 2" and the smallest point 
source images are ~ 20 — 25/im. Each Ha MC sur- 
vey field subtends ~5.5 degrees on the sky. 

The target region for the data used here is 
shown as a rectangle overlaid on the wing fea- 
ture in Figure [l] although the actual scope of the 
Schmidt field is much larger. The digitised Super- 
COSMOS data have been flat fielded, calibrated 



and continuum subtracted according to Parker et 
[al] ( [20051 ). The lack of extended emission in the 
field, used to calibrate the emission for example 
via direct reference to SHASSA images (Gaustad 
et al. 2001), makes accurate calibration very diffi- 



cult and generates uncertainties in flux of at least 
~20-30%. All Ha data shown here (excluding Fig- 
ure [T|V) have been filtered with a small (3x3 pixel) 
median filter to remove crowding and to highlight 
extended structure. Due to the variation of filter 
artifacts and the very low level of the Ha emis- 
sion, the Ha data shown in Figure [TJV have not 
been smoothed or filtered and the large-scale vari- 
ation has been removed only by a low-order fit. 
As such, the intensity units of Figure [T]\ are un- 
reliable and are given only as an approximately 
relative measure. The difficulties in obtaining ac- 
curate calibration and the large resulting potential 
errors have encouraged us to initiate future more 
detailed analysis of some of the more enigmatic 
and intriguing objects discussed in this initial re- 
port. 



3 The Ha features: 

A wide-field Ha image of the part of the Bridge 
containing the brightest HI emission is shown in 
Figure[TJV. Although the processing techniques will 
have removed any kpc-scale gradient across the 
field, extended Ha emission is detected in ~ 9 
smaller regions. 

We show a magnification of each region in Fig- 
ures [2j— 18| In general, the extended Ha is very 
weak, indicating that the ISM harbours a low mass 
of neutral hydrogen or that weakly ionising pro- 
cesses are in operation. Table 1 summarises the 
defining characteristics of each of the features and 
provides some speculation on the mechanisms re- 
sponsible for ionising the ISM in the Bridge. 

In all cases, we have attempted to correlate the 
projected positions of any putative sources of ion- 



izing flux. FAUST objects 
OB stars and associations ( 


Bowyer et al| 


1995), 


Battinelli & Demers 


1992 


Bica & Schmitt 1995 

£ 1 _ • 1 n) r 


Demers & Irwin|1991 1 



Ha region are plotted on top of Ha emission. 

Only two of the detected Ha features appear to 
exhibit a regular ring morphology (see Figures 2[6 ) 



Other features are more amorphous, showing clumpy, 
filamentary or otherwise unstructured distributions 
of the Ha emission region. We will discuss each of 
the features below in some detail. 



3.1 Ring feature -DEM171 

The feature shown in Figure [2] is most easily in- 
terpreted as an expanding and internally-heated 
stellar wind or SN shell. 



DEM171 is known from Meaburn 



others (Graham et al. 2001 Parker 



(|1986| ) and 
19981), who 



made some speculation regarding the ionisation 
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Figure 1: (Panel A) Integrated HI intensity of the Magellanic System (data from |Putman|2000 1. Contours 
are 5,10,20,40,80% of peak intensity where the units are in Kelvin. The overlaid box indicates the extent 
of the selected Ha field used in this study, shown in Panel B. 

(Panel B) A sub-region of the complete UKST Ha dataset is magnified and located against the HI 
brightness distribution. NE is in the direction of the top left. Nine boxes have been positioned over 
identified Ha emission. The thr ee eastern most boxes, lab elled as DEMxxx, are known features from 
Davies, Elliott & Meaburn ( 1976[ ) (see also Meaburn 1986[ ). The other features are newly discovered in 
this study. The intensity units are arbitrary, with a linear transfer function. See Figures |2]|8] for more 
accurate flux estimates. The bright object at 2 h 03 m is a foreground star. 
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Figure 2: The Ha feature DEM171 observed from 
the relevant UKST H-alpha MC survey field that 
covers that part of the Bridge. This Ha shell is 
also coincident with an easily identifiable expand- 
ing HI shell ( TMuller et al~1|2003a[ ). The overlaid 
symbols indicate different catalogue sources: an 
asterisk indicate ste llar cluster objects listed in |De-| 
mers fc Irwin ( 1991 1 , a plus sign sho ws objects that 
are listed in Bica & Schmitt ( 1995[) and the circle 



indicates th ose which are listed in lBattinelli fc De-I 
The star locates FAUST 392. 



mers 



(|1992J. The star locates FAUST 392. Each 
of the objects are indexed in Table [2] Contours 
are 2 X % of peak intensity (x—2-6). Intensity units 
shown on the colour wedge are in Rayleighs. 



Table 2: 
DEM171 



Candidate ionisation sources within 



Index 


W L*J C*^ L 


i 


i n (fir oon 

BS95 230 


2 


TATA 1 A O *7 

DI91 437 


3 


T~> OAT ooo 

BS95 228 


4 


DI91 453 


5 


DI91 427 


G 


DI91 380 


7 


FAUST 392 


8 


DI91 474 


9 


DI91 363 


10 


DI91 374 


11 


DI91 337 


12 


ICA 13 


13 


DI91 376 


14 


DI91 384 


15 


DI91 42 


1G 


DI91 338 


17 


DI91 334 


18 


DI91 353 


19 


DI91 523 


20 


DI91 523 



source. There are a number of candidate heat- 



ing sources which are internal to this shell ( |Bica 



fc Schmitt||l995[ ) and candidates include FAUST 
392 (shown with the black star) which may be 
an 08-type or WR star. A comparison of the Ha 
from DEM171 with an easily identifiable expand- 
ing HI shell has already been made by [Muller et] 



al. (2003a) 



3.2 Cluster of 4 small, diffuse fea- 
tures: MP1N,S,E,W 

In the absence of evidence to the contrary, we 
will assume that the unlikely spatial coincidence 
of the the four regions shown in Figure [3] suggests 
that they are associated. They may have formed 
from a common gas cloud, or that they represent 
sites of secondary starformation (perhaps) catal- 
ysed through the evolution of a stellar wind or 
SN shell. The four o bjects are list e d in T able 1 

p03b l 



as MP1N,S,E,W. See Muller et al 



for a 

comparison and description of the HI and dust 
emission associated with these objects. With the 
exception of MP1W, each of the Ha regions have 



Table 3: FAUST objects that are associated with 
observed Ha nebulosity 



Associated 


FAUST 


Ha object 


object number 


MP1W 


392 


MP 3 


318 


MP4 


313 


MP 6 


279,265,265 
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Table 1: Ha objects and candidate heating mechanisms. Table [3] contains a list of FAUST objects that 
are associated with observed Ha nebulosity in the Magellanic Bridge. 



Object 


Angular Size 


Description 


RA, Dec 
(J2000) 














Cand. energy source 


DEM 171* 


8.4x7.8 


Complete Ha ring 


02 h 


07™ 


51 


7 s 


-74° 


44' 


08 


0" 


FAUST 392 
1CA 13 Assoc. 
usyo ul 


M_r 1— IN 


U.oo (r Wlilvl j 


North patch m group 


1)1 


DO 


9 1 


A S 

4 


7/1 o 


1 1 


uu 


n« 
y 


rSoyo zlo 


Ivir'l — o 


U.o < (f Wxllvl ) 


South patch in group 


Ul 


OD 


-1 K 
40 


OS 

o 


— (4 


lo 


1U 


u 




lvl_r 1— _fj 


r\ nr /tt^* rTTT\/T\ 

u.yo (r Wxllvl ) 


East patch in group 


01 h 


57 m 


Ul 


A S 

4 - 


— (4 


lo 


4o 


7" 


none 01 R 

ubyo zib 

HS95 21 7 


MPl-W* 


0.80 (FWHM) 


West patch in group 


0l h 


56 m 


29 


6 s - 


-74° 


14' 


59 


4" 


FAUST 339 


MP2t 


2.7 (E-W) 


E-W filament 


01 h 


56 m 


37 


3 s - 


-74° 


30' 


55 


0" 


N/A 


MP3* 


16.1x18.0 


Extended Patch 


01 h 


50 m 


54 


8 s - 


-74° 


10' 


54 


8" 


FAUST 318 
WG 5 


MP4n* 


7.0x8.6 


Crescent 


01 h 


49 m 


42 


I s - 


-74° 


36' 


55 


3" 


FAUST 313 
WG 2 


MP4s* 


0.75 (FWHM) 


Rounded patch 


01 h 


49 m 


28 


4 s - 


-74° 


39' 


09 


2" 


BS95 200 


MP5n* 


1.7x1.0 


North patch of two 


0l h 


43 m 


26 


6 s - 


-74° 


31' 


43 


4" 




MP5s* 


1.1x1.6 


South patch of two 


01 h 


43 m 


57 


5 s - 


-74° 


33' 


37 


9" 




MP6n* 


7.7 (length of HP) 


Filament in complex 


01 h 


40™ 


54 


7 s - 


-73° 


51' 


28 


8" 


FAUST 279 


MP6s* 


4.8 (length of HP) 


Filament in complex 


0l h 


41 m 


01 


8 s 


-73° 


54' 


22 


4" 


FAUST 279 



*Radiatively Heated t Collisionally heated (?) 



plausible internal heating mechanisms which are 
elaborated below. 

3.2.1 MP1N 

MP1N is clearly associated with the BS95 cluster 
215 ( |Bica fc Schnfittl[l995| . This is very compact 
cluster and is clearly a strong source of high en- 
ergy radiation. There appears to be little dust 
and other HI associated with this object, imply- 
ing that it is a more evolved, although still rather 
young group. It has a less diffuse morphology in 
Ha than does MP1S, implying that some of the 
nursery gas has been dispersed. 

3.2.2 MP1S 

MP IS also has a clear association with a stellar 
group WG71 8 ( |Westerlund fc Glaspey|197l| ). The 
Ha morphology is a little more extended than the 
northern feature (MP IN), although it also appears 
to be a more compact and less well populated 
group. This object is most closely related to the 
site of the first det ection of 12 CO(1-0) m emission 
within the Bridge ( |Muller et aT1|2003b| ). The ex- 
ten t of the CO a t this p osition has been explored 
by Muller et al. (2003b) and has been shown to 



in the Magellanic Bridge ( |Mizuno|[2006| . The CO 
detected at MP1S appears to reside in a local over- 
abundance of HI which would shield the CO from 
any otherwise destructive radiation which is emit- 
ted by WG71 8. This process is evidenced by the 
excited Ha emission shown here. 



3.2.3 MP1E 



MP1E is spatially coincident with OB associations 



BS95 217 and 216, although a reference to Bica 



be very compact (R<16 pc Muller et al. 2003b) 



Weak CO has also been found at other locations 



fc Schmitt| ( |1995[ ) shows that BS95 216 is a sub- 
cluster within the larger BS95 217. This object 
is also listed in the IRAS catalogue (IRAS 01562- 
7430). The strong radiation at Infrared wavelengths 
implies a significant warm dust component. 



3.2.4 MP1W 

This object is not coincident with any ionising 
sources that are visible in the optical, but is most 
closely geometrically related to the UV source FAUST 
339. The somewhat axi-symmetric morphology of 
MP1W is not particularly consistent with heating 
via an external source and as such, this region may 
harbour an as-yet invisible site of starformation. 
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3.3 East- West Filament: MP2 




Figure 3: UKST H-alpha data, showing the posi- 
tions of four, perhaps associated Ha emission fea- 
tures; MP1N,S,E,W. This region is spatially cor- 
related with 12 CO (1-0) line emission ( jMuller et al. 
2003b), which is shown with the white ellipse (rep- 



resentative of the 35" beam of the Mopra mm tele- 
scope). The relative positions of potential heating 
sources; FAUST 339 (star), BS 215, 217 (plus sym- 
bol) and WG 8 (asterisk symbol) are also shown. 
The legend in the top left indicates the adopted 
naming convention. Contours are 2 X % of peak in- 
tensity (x=0-6) . Intensity nits shown on the colour 
wedge are in Raylcighs. 



FigurefJ] (Panel A) shows a relatively unusual emis- 
sion object: a region of rather bright Ha emission, 
without having any detectable candidate heating 
source. This feature has a shock- front morphology, 
in that the intensity contours are tightly clustered 
on one side and much more separate on the op- 
posite side. Such a structure is suggestive of com- 
pression of the ISM by a shock, formed perhaps by 
sheer/collisional interaction between Bridge-Bridge 
ISM, or between the Bridge and external mate- 
rial. Overlaid on Figure [4jY are three vertical lines, 
which indicate the traces shown in Figure [4)3-D. 
The steeply-rising profile from the south is clear in 
these plots. High sensitivity spectral information 
are necessary to test for molecular and ionic shock 
tracers to confirm the shock- front scenario. 



3.4 Large diffuse Patch: MP3 

This approximately circular Ha patch is shown in 
Figure [5j\.. It subtends ~20' at the fullest extent 
and it is the largest Ha region yet identified in 
the Bridge. Despite the large size, it is difficult 
to convincingly associate the Ha morphology with 
the brightness distribution of HI. Figure [5j3 shows 
the Ha overlaid as contours on HI and apart from 
a weak geometric correlation of an HI filament 
which appears to follow the centre of the Ha re- 
gion, there are no strong morphological reasons to 
suggest that the HI line emission and the Ha are 
closely related. 

This feature has been noted in very early work 



by Johnson, Meaburn & Osman (19821 who iden 



tified it as the brightest region of Ha in the Bridge. 
These authors measured a brightness for this re- 
gion of 2.5xlO~ 9 JM- 2 s~ 1 sr- 1 (~10 R). After smoot h- 
ing to the r esolutions of Johnson, Meaburn & Os- 
( |1982| ), we measure a peak brightness of ~5 



R, although we note that this feature falls exactly 
upon a low-level film artefact which would signifi- 
cantly affect the baseline-subtraction process. 
Even later followup observ ations, b y |Marcelin 



Boulesteix fc Georgelin ( 1985 ) and then Putman et 
al ( |2003 1 failed to point at the position of peak Ha 



brightness for this feature, although they were us- 
ingUVas a trace for energetic processes ( |Courtes 



et al 1984 



tions by V. 



The positions and areas of observa - 
arcelin, Boulesteix fc Georgelin| ( |1985[ ) 



Putman et al| ( |2003p are shown as ellipses on Fig- 
ure |5| These authors report an emission measure 
of 4 and 3.2 R (respectively) and the 400% er- 
ror here in our approximate measured values high- 
lights the difficulties in extracting low-level and 
wide-field emission from the UKST dataset in the 
absence of strong extended reference observations. 
Central to this feature is the object FAUST 



www.pu blish . csiro. au/jo urnals /pasa 




(JZOOO) 



B - F.astern Trace 



C - Centre Trace 




D - Western Trace 



Figure 4: (Panel A) UKST H-alpha data, showing an E-W filament (MP2). This is the only detected 
Ha feature in the Bridge that does not have a readily detectable ionisation mechanism. Contours are 
0.5,1:10+1, 12:20+2 R. Intensity units shown on the colour wedge are in Rayleighs. 

(Panels B-D) Three profiles, shown as the tracers in the top panel. These profiles show a steeply rising 
increase in emission from the south, which is suggestive of a shock front. 
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318. At this early stage, based on the morphology 
of the Ha feature and without a means to fully 
probe the ionisation flux of the Ha region, we sug- 
gest that FAUST 318 is the source responsible for 
generating the observed Ha emission. 



3.5 Crescent: MP4 

This feature is one of two identifiable Ha ring-like 
features in the Bridge. The object FAUST 313 is 
located nearby the brightest Ha emission from the 
crescent and is therefore the mostly likely heating 
source which gives rise to the observed emission. 
There arc no identifiable, centrally-located candi- 
date heating sources. An additional, compact Ha 
emission region (MP4a) is detected to the south 
west of the crescent. This smaller region is ex actly 
coincident with a n OB association BS95 200 (Bica 
& Schmitt 1995). Of interest is the coincidence 



also with IRAS 01489-7452 and the blue cluster 
WG 3. These may represent different detections 
of the same object, given the pointing errors of 
the FAUST and IRAS instruments. 



3.6 Two small, diffuse features: MP5 

The two circular regions of Ha emission (MP5n, 
MP5s) are shown in Figure[7] The adjacent regions 
are relatively faint, being only a few Rayleighs in 
total emission. These objects are within a few tens 
of pc (projected li ne of sight) to optically identified 
OB associations ( |Bica fc Schmitt||1995[ ), although 
the exact alignment of the associations does not 
correspond to the centre of the emission. The ge- 
ometry of the Ha and OB associations imply that 
the OB associations may not be responsible for the 
observed ionisation recombination, but may rep- 
resent members of a common starforming region. 
A candidate scenario for these emission regions 
is that they are being ionised by embedded and 
obscured star formation, however, these sites are 
not apparent in 60/im dust-emission maps which 
would help to support the internal radiative heat- 
ing scenario. 



3.7 Filament complex: MP6 

These Ha filaments shown in Figure [8] only loosely 
correlate with the large-scale contours of the HI 
brightness. The more diffuse Ha is associated with 
large integrated HI brightness, however, the bright- 
est edges of the Ha filaments are uncorrelated with 
the HI. Again, the proximity of these features to 
a UV source suggest radiative heating of the ISM. 
FAUST 279 is the only object which is located cen- 
trally to the Ha emission. 


















- - 










5i m 5a m 


48 m 4 


B m 47 m 






RA (J3OQ0) 







n 




Figure 5: (Panel A) UKST H-alpha data, show- 
ing the diffuse patch (MP3). Ellipses show posi- 
tions of Ha observatio ns by |Marcelin, Boulesteix| 
fc Georgelin] ( |1985| ) and |Putman et al| ( |2003| ). The 
star locates FAUST 318, the plus sign shows the 
position of the OB cluster BS 205 (Bica & Schmitt 



1995). The cro ss shows the position of the s tellar 
cluster WG 5 flWesterlund & Glaspey||197l!) and 



the asterisk shows the position of the SMC stellar 
association 70 ( Hodge|1985 1. Contours are 2 X % of 
peak intensity (x=2-6). Intensity units shown on 
the colour wedge are in Rayleighs. 
(Panel B) Greyscale: Integrated HI line emission 
of region associated with the Ha Diffuse Patch. 
The Ha region is shown as contours. Brightness 
units shown on the colour wedge are in Kelvin 
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-714Z' I 



Figure 6: UKST H-alpha data, showing a crescent 
(MP4). This crescent-like feature in the Bridge 
is well associated with potential heating sources. 
FAUST 313 is sh own with the Star symbol a nd 
the cluster WG 2 ( jWesterlund fc Glaspey|1971| ) is 
shown with the black asterisk. The OB association 
BS95 200 is located with the white plus sign. Con- 
tours are 2 X % of peak intensity (x=0-6). Intensity 
units shown on the colour wedge are in Rayleighs. 




Figure 7: UKST H-alpha data, showing two diffuse 
circular features (MP5). OB association catalogue 
objects are identified with a black plus sign. There 
is a general, but not very close correlation of the 
OB associations with the peaks of the Ha emis- 
sion. Contours are 2 X % of peak intensity (a;=0-6). 
Intensity units shown on the colour wedge are in 
Rayleighs. 




l b 43 m s 30" 4S m 0* 30 s 41 m 0° 30 H 40 m 3" 30" 39 m a 
RA (J3O00) 



l t 43 m B 30" ■IS'V 30° 41 m 0" 30° 40 m O B 30" 39 m H 
RA (J3O00) 



Figure 8: (Panel A) UKST H-alpha data, showing 
a filamentary complex (MP6). The positions of 
three FAUST objects are shown with stars. Con- 
tours are 2 X % of peak intensity (x—2-6). Intensity 
units shown on the colour wedge are in Rayleighs. 
(Panel B) Greyscale: Integrated HI line emis- 
sion of region associated with the filaments. Ha 
emission is overlaid as contours with intervals of 
0.5,1:10+1, 12:20+2 R. The Greyscale brightness 
shown on the colour wedge are in Kelvin. 



10 



Publications of the Astronomical Society of Australia 



4 Scale-Energy Estimates: 

The observed Ha emission is a direct signpost of 
the quantity of energy that is capable of interfer- 
ing with the turbulent structure of the ISM. We 
can test the assumption that energetic processes 
arising from the formation and death of stars will 
shape the Bridge ISM, by estimating power from 
the observed Ha nebulosities. We observe that the 
brightest parts of the Ha regions (i.e. with power 
> 10 R) subtend a few arcmin (~10 pc). Using 
R = 2.71xl0~ 7 erg s _1 cm _2 sr _1 , we can sum the 
total power from each of the Ha features at this 
scale to yield: 

£P(Ha) = -10 42 erg (T = 5 Myr; D -60 kpc). 

This order-of-magnitude estimate is substan- 
tially lower than the typical energy output of any 
early-type massive star. Under the assumption 
that the observed Ha emission is directly related 
to energetic stellar processes that are capable of 
perturbing the turbulent ISM at these pc scales, 
we can conclude that in the case of the Magellanic 
Bridge, the stellar population does not contribute 
significantly to the turbulent energy balance of the 
ISM. The lack of emission which is not easily at- 
tributable to compact candidate heating sources 
also suggests that the turbulent ISM of the Bridge 
is not significantly perturbed by other high-power 
(for example; collisional) processes. 

5 Conclusions 

The Ha observations presented here reveal a num- 
ber of weak Ha features located in the tidal Magel- 
lanic Bridge. The low emission measures of all the 
features suggest that the ISM within the Bridge 
is not being substantially mixed by the deposition 
of energy via turbulent motions, stellar winds and 
SNe. The lack of substantially energetic processes 
in turn imply that the ISM in the Bridge is largely 
a purely turbulent feature, from the largest scales 
of a few kpc, down to the scales probed by this re- 
port; of a few pc. We conclude that the Magellanic 
Bridge is therefore the largest and closest tidal fea- 
ture that harbours a pure turbulent structure that 
is available for study. 

With the exception of one feature, all of the ob- 
served emission regions appear to be close in pro- 
jection to bright sources of UV radiation. We have 
been restricted in the accuracy of this analysis by 
an insecure calibration scheme. Obtaining well cal- 
ibrated Ha spectral line data will be important in 
providing both power and kinematic information 
and we will then be in a more tenable position to 
speculate reliably on the mechanisms giving rise 
to the observed Ha features. In addition, mea- 



surements of ionic species, such as [SI I] which are 
indicators of shock-heating, will provide a means 
to clearly discriminate between viable ionisation 
schemes. We will develop this project further and 
address these questions. 
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